






























































































































































































































































































































































Ground Water Assessments in the Middle Gila

Major Ground Water Stressors -- Monitoring data collected from wells in this
watershed between October 1995-October 2000 are summarized in Table 17 and
illustrated in Figure 30, 31, and 32. As Table 17 indicates, wells are sampled
for different constituents.

More than 350 wells were monitored. Of these, 321 wells were monitored in
conjunction with Superfund cleanup sites with volatile and semi-volatile organic
chemical contamination. sure 30 illustrates wells involved in these
contamination areas; however, some sites are small, and therefore, difficult to
illustrate on this scale map. The types of pollutants and remediation strategies
for these sites is included in the following section .

Fluoride contamination seems to be occurring only in the western half of the
watershed, while nitrate cc  imination is widespread across the watershed, and
metal contamination is isolated in pockets. It is interesting to note that although
significant irrigated crop production has occurred in this watershed, no pesticides
were even detected in the 227 wells monitored.

TDS Concentrations — Water quality can be characterized based on
concentration of Total Dissolved Solids (TDS). High levels of salinity limits the
practical uses of ground w 1 in some areas of this watershed as” S over 500
mg/L has an off-flavor, ana I'DS over 1000 mg/L will limit its use r some
crops. Of the 94 wells m« tored, 70% were over 500 mg/L and 11 /% were over
the 1000 mg/L. As illustrated in Figure 31, elevated TDS occur in wells
primarily located next to the Salt and Gila River, with exceptionally high levels
of salinity west of Phoenix. (The Salt River was named for its natural salinity.)

No TDS v quality standa: y in this waters ~ , anc :va vels
of TDS do not present a hum: h concern for drinking waters. The TDS
concentration is only used to generally characterize water quality.

Nitrate Concentrations — Water quality can alsc haracterizec y looking at
the concentration of nitrates in gro  d water. Na y  urring nitrate
concentrations in ground water are generally below 3 my Concentrations

above 5 mg/L ir  :ate potential anthropogenic so' es of nitrate. Of the 192
wells monitored for nitrate, 57% excee d this 5 mg/L concentration. As
illustrated in Figure 32, these wi ; are scattered across the watershed.
areas may be related to historic irrigated agriculture or septic systems.

1€8€
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When nitrate concentrations exceed 10 mg/L, Arizona’s Aquifer Water Quality
Standard has been exceeded. This standard was set to protect human health ,as
water with nitrate greater than 10 mg/L may present a health problem for babies
and should not be consumed by nursing mothers. Forty-eight of the 192 wells
monitored (25%) exceeded 10 mg/L. As many of these wells are irrigation wells
(not used for drinking water), nitrates over 10mg/L may not represent a human-
health concern. However, efforts should be made to minimize further
contamination of ground water by nitrate.




























. Queen Creek Restoration and Management Plan — The town of
Superior received funds to develop a Queen Creek restoration and
management plan for the Queen Creek corridor. That corridor extends
from its headwaters in the Tonto National Forest, through the town of
Superior to the Boyce Thompson Southwestern Arboretum. The plan
will address restoration of stream flow and riparian vegetation, and
technical studies will be conducted to determine riparian vegetation
water needs and channel flood conveyance capacity. The project was
completed in 1999.

. Wickenburg High School Stream Habitat Creation — Wickenburg
Unified School District was funded to add a recirculating stream to a
wastewater treatment wetland. This would provide additional aeration
to the open water portion of the treatment wetland. The applicant also
proposes to create a riparian and xero-riparian vegetative community at
the 15-acre project site. Over 800 mesquite, willow and cottonwood
trees will be planted as well as a native shrub/scrub mixture. Basic
monitoring will be conducted by students as part of the educational
component of this project. The project is to be completed in 2003.

. Rio Salado Habitat Restoration Project -- The city of Phoenix Parks and
Recreation Department received funds to create a vegetation
demonstration project that would:
> Test the performance of various plant materials planned for use
in the greater Rio Salado project under various supplemental
irrigation strategies and

> Evaluate the treatment quality of the created wetlands for
treating storm water, one of the water sources of the project.

The ~r=ater Rio Salado project will create uathentic sunoran Desert
ripai ... habitat, ad~=*~d for the highly altered Salt River channel as it
passes through Phe....x. Phoenix will create a low-flow channel to
alleviate plant kill associated with long-term inundation and to provide
opportunity for aquatic strand/shrub habitat types. An estimated 5.82
million gallons per day of water will be needed to support the habitats
and maintain the perennial stre | in the low-flow channel.

Middle Gila Watershed

Ground Water Studies and Mitigation Projects

The Prescott Active Management Area Baseline Monitoring Study -
Situated in Yavapai County, the Prescott Active Management Area
encompasses more than 485 square miles. (See discussion of Active
Management Areas and ground water basins in Section Il of this report.) This
AMA is situated in both the Middle Gila and Verde watersheds. ADEQ
conducted baseline monitoring in 1997-1998 to look at the heavy reliance on
ground water supplies, ground water management decrees which require
reaching sustainable levels (safe-yield) by 2025, a large increase in population,
and the associated number of wells used to extract ground water.

The Prescott AMA consists of two sub-basins, (the Little Chino and the Upper
Agua Fria), and two aquifers (the regional aquifer located in valley alluvial areas
and the hardrock aquifer located in mountainous areas). Ground water quality
differences were found between each sub-basin and each aquifer.

The study concluded that the 58 sites sampled in the Prescott AMA generally
met water quality standards. Of the sites, 90 percent sampled met health-based
standards and 85 percent met aesthetics-based standards. Aquifer protection
standards were exceeded at scattered well sites and did not appear to indicate
extensive areas of ground water that are unsuitable for domestic use. Fluoride
and arsenic were the parameters that most frequently exceeded standards and
these elevated levels appear to be the result of naturaily occurring conditions.

Salt River Project (SRP* ©~ound Water Manitoring — (See prior discussion)
SRP’s 248 ground water s help satisfy ¢ __tomer needs in Phoenix
metropolitan area. SRP ground water is pumped from wells into canals or
laterals, where mixing and  tion with surface water occurs. SRP tests for
organic, inorganic constituents, and trace metals.

Prescott Mining Project - This EPA funded study was to characterize the
impacts to surface and ground water from inactive and abandoned mines within
a 500 square mile area located in the Bradshaw Mountains, Yavapai County,
Arizona. The US Forest Service. the U.S. Bureau of Mines, and ADEQ
cooperated in this investigation. As a result of the partnership, the project was
modified to focus on inactive and abandoned mining impacts on water quality
and biota in the lower Turkey Creek drainage area.

In 1994-1995, 25 sites were sampled up to three times in the lower Turkey Creek
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placed on top as a protective cap.

> The Gila Bend Auxiliary Air Field -- In 1994, the US Air Force
conducted site investigations of two sites at this facility: the former
fire training area and a nearby maintenance area. Limited
contamination was found at the former fire training area, with a
determination that it did not pose a threat to ground water. Sampling of
the maintenance area did not reveal any contamination warranting
further action.

> The 161* Air National Guard — Past aircraft maintenance and fueling
operations at the site have led to surface and subsurface soil and ground
water contamination with petroleum products and volatile organic
compounds.

> The Papago Military Reservation -- This site is listed due to jet fuel,
however, the extent of contamination remains undefined.

Watershed Partnerships

The Upper Agua Fria Watershed Partnership — This partnership was formed in
2000 under ADWR’s Rural Watershed Initiative. This partnership is made up of
supporti  federal and state agencies and stakeholder groups, including: the
Bureau ot Land Management, the Natural Resources Conservation Service, US
Fish and Wildlife Service, US Forest Service, US Geological Survey, ADEQ,
ADWR, Ariz 1 Game and Fish Department, Arizona State Land Department,
Arcosanti, Big buy “conomic Alliance, Big Bug Watershed Group, Mothers for
Clear ““/ater, Sonotan Audubor ~ iciety, Spring alley Homeowners
Assocuation, University of Arizona and Yavapai wounty Water Advisory
Committee.

Three key watershed issues have been identified by the partnership: water
quantity, water quality, and water legal rights issues. Specific issues included
the fast growth and development of the Prescott Active Management Area
(AMA), ranching issues, leaking underground storage tanks, and potential
MTBE poliution near Cordes Junction. The issue of diminished water quality
due to illegal wildcat dumps near and in the river systems has become very
important, and the partnership plans to address this issue with a Water Quality
Improvement Grant in 2001 to clean up several small wildcat dump sites along
the Big Bug Creek and the Agua Fria River.

Middle Gila Watershed

The UAFWP received $25,000 in 2000 from the ADWR and State Legislature
Rural Watershed Alliance Funds to conduct and compile a hydrological
assessment of the Upper Agua Fria Sub-watershed (not including areas within
the Prescott or Phoenix Active Management Areas). The research is being
conducted by the University of Arizona’s School of Renewable Resources. The
report is to be finalized in the near future.

The partnership also received $25,000 (2001) from the Rural Watershed
Alliance Funds for a ground water study by University of Arizona for the Upper
Agua Fria Sub-watershed, to help augment the on-going hydrologic study
already being conducted.

Recently the partnership was successful in working with ADEQ and Yavapai
County to have several tons of soil with asphalt chunks removed from Big Bug
Creek. This occurred because the partnership brought the recent deposit of these
waste materials in Big Bug to the attention of ADEQ and Yavapai County.

For information about future meeting, contact Mary Hoadley at
garthhous(w aol.com or by phone at Arcosanti, Arizona (520) 632-6229.

The Tres Rios River Management Plan Steering Committee — The Tres Rios
group was formed in 1994. The planning, design, and implementation phase of
the Tres Rios Project required the cooperation of a large number of federal, state,
city, and county agencies and other interested parties, including: Phoenix, the
Corps of Engineers, the Bureau of Land Management, Glendale, Mesa, Phoenix,
Scottsdale, Tempe and Tolleson, Arizona Municipal Water Users Association,
Arizona State University, Gila River Indian Cor 1unity, Greeley and Hansen.
Maricopa County F' .d Control District, and Science Applications

International Corpo...ior *-izona © ieand ;h Department, ADEQ,

M copa County Depart...... t of Parno and Recreation, M-~icopa County Flood
Control District, and the United States Environmental Prow.ction Agency.

Tt.. Tres Rios Project is a constructed wetland at the convergence of the Salt,
Gila, and Agua Fria rivers (tres rios being Spanish for “three rivers™). It was
conceived of so that the largest wastewater t  ment plant serving the Phoenix
metropolitan area could meet more stringent surface water quality standards and
to provide additional treatment capacity. The wetlands were to provide water
treatment for the 91* Avenue WWTP, create wildlife habitat, and provide for
flood protection for downstream residents.

The objectives of the first phase of the Tres Rios Project were to:
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TABLE 19. SALT WATERSHED -- DATA MONITORING - 2002 ASSESSMENT

STREAM NAME
SEGMENT
WATERBODY ID
DESIGNATED USES

AGENCY AND PROGRAM
SITE DESCRIPTION
SITE CODE
ADEQ DATABASE ID

YEAR SAMPLED
NUMBER AND
TYPE OF SAMPLES

STANDARDS EXCEEDED AT THIS SITE PER SAMPLING EVENT

PARAMETER

UNITS

STANDARD
(DESIGNATED
USE)

RANGE OF
RESULTS
(MEAN)

FREQUENCY
EXCEEDED
STANDARD

DESIGNATED
USE
SUPPORT

COMMENTS

Christopher Creek
headwaters-Tonto Creek
AZ15060105-353

A&Wc, FC, FBC, Agl. AgL

ADEQ Intensive Survey

Al See Springs (Headwaters}
SRCRS003.26

100361

1996 - 2 suites, 1 bact

Ok

ADEQ TMDL Program
Upstream from recreation area
SRCRS6.04

101027

2000 - 3 suites, 3 bact

Ok

ADEQ Intensive Survey

Near See Springs Trail head
parking - middle reference site
SRCRS002.90

100436

1996 - 1 suite

Ok

ADEQ TMDL Program
Downstream from recreation
area

SRCRS5.70

101028

2000 - 3 suites, 3 bact

Ok

ADEQ Intensive Survey
Investigation

Above Highway 260
SRCRS002.48

100362

1996 - 1 suite, 1 bact

Ok

ADEQ TMDL Program

Above settlement of Christopher
& Highway 260 Bridge
SRCRS4.47

101029

2000 - 3 suites, 3 bact

Dissolved oxygen

mg/L

7.0 (90%
saturation)
(A&WC)

6.7-97

10of3

ADEQ Intensive Survey
investigation Below Christopher
Creek Community
SRCRS001.91

100363

1996 - 2 suites, 1 bact

Ok

ADEQ TMDL Program

By triangular cross-section cut
through bedrock

SRCRS3.56

101030

2000 - 3 suites, 3 bact

Dissolved oxygen

mg/l

7.0 (90%
saturation)
{A&WC)

67-104

10f3

ADEQ Intensive Survey
Investigation

Above Campground
SRCRS001.56

100364

1996 - 2 suites, 1 bact

Ok

Missing core parameters: no boron or
metals.

Missing core parameters: no boron or
metals.

Field staff documented that naturally
occuiring ground water upwelling
rather than any anthropogenic
activities caused the low dissolved
oxygen; therefore, not considered in
the final assessment.

Missing core parameters: no boron or
metals.

Missing core parameters: no boron or
metals. Low dissolved oxygen is
naturally oceurring {see note above).

Missing core parameters: no boron or
metals.
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TABLE 19. SALT WATERSHED -- DATA MONITORING - 2002 ASSESSMENT

STREAM NAME AGENCY AND PROGRAM YEAR SAMPLED STANDARDS EXCEEDED AT THIS SITE PER SAMPLING EVENT
SEGMENT SITE DESCRIPTION NUMBER AND
YP SAMPLE
D;:gsti?ggn;%s ADES'EIE\%?BD:SE D TYPE OF S PARAMETER STANDARD RANGE OF FREQUENCY DESIGNATED COMMENTS
UNITS (DESIGNATED RESULTS EXCEEDED USE
USE) (MEAN) STANDARD SUPPORT
USGS 1999 - 1 suites Manganese (total} 19,600 68300 10f1 Results not included in the final
site 1.5 pgil (PBC) assessment because samples were
collected before new treatment
pH {Low) 6.5-9.0 55 10f1 methods were implemented. Other
sy (A&We, AgL) data supercedes this data.
Zinc (dissolved) vanes (379 max} 1510 1of1
pg/L ABWwW)
USGS 1996 - 6 suites Copper {dissolved) varies (65 max) <10 - 283 14 of 24 Results not included in the final
At Setka Ranch 1997 - 6 suites po/L (A&Ww) assessment because samples were
#09496380 1998 - 5 suites collecied before new treatment
1999 - 7 suites Manganese (total) 19,600 66 - 74700 24 of 24 methods were implemented. Other
pa/l (FBC) data supercedes this data.
pH (Low) 65-90 55-75 230f24
SuU (A&Ww, Agl)
2000 - 2 suites OK Missing core parameters: flow,
2001 - 5 suites turbidity, bactena; dissolve cadmium,
2002 - 3 suites chromium, copper; total mercury, tead,
beryllium, arsenic.
Phelps Dodge/Pinal Creek 1998 - 1 metals, pH Cadmium (total) 50 <1-55 10of 13 Results not included in the finat
Group 1999 - 12 metals, pH pglL {Agl) assessment because samples were
WQARF Monitoring collected before new treatment
At See Ranch Copper (dissolved) varies (65 max) <10 - 140 50f 13 methods were implemented Other
SRPNL004 68 pglL (ABWw) data supercedes this data
Manganese (total) 19600 <50 - 74900 130f13
pg/L {FBC)
pH {Low) 65-90 54-72 120f13
Su (A&Ww, FBC,
Agt})
2000 - 9 metals, pH OK Missing core parameters: flow,
2001 - 7 metals, pH turbidity, bacteria, total mercury,
2002 - 3 metals, pH arsenic, and chromium
Hydro Geo Chem, Inc. 2000 - 8 metals, pH OK Missing core parameters: flow,
for Pinal Creek Group 2001 - 2 metals, pH turbidity, bacteria; total mercury,
Translator Site at Sees Ranch copper, and lead
USGS 1998 - 1 suite Copper {dissolved) varies (65 max) 30 - 220 10of2 Results not included in the final
site Z1 1999 - 1 suite pa/l (A&WwW) assessment because samples were
collected before new treatment
Manganese (total) 19,600 57800 - 20f2 methods were implemented. Other
pgiL (FBC) 65600 data supercedes this data.
pH (Low) 65-9.0 59-62 20of2
su (A&Ww, FBC,
AglL)
Salt Watershed SR - 12







TABLE 19. SALT WATERSHED - DATA MONITORING - 2002 ASSESSMENT

STREAM NAME AGENCY AND PROGRAM YEAR SAMPLED STANDARDS EXCEEDED AT THIS SITE PER SAMPLING EVENT
SEGMENT SITE DESCRIPTION NUMBER AND
D;vsll\;:f\?gg:llsoEs ADEgI;iSBBDAESE D TYPE OF SAMPLES PARAMETER STANDARD RANGE OF FREQUENCY DESIGNATED COMMENTS
UNITS {DESIGNATED RESULTS EXCEEDED USE
USE) (MEAN) STANDARD SUPPORT
USGS 2000 - 1 suite (before Dissolved oxygen 6.0 (90% 3.2 1of 1 Resuits not included in the final
site Z4.5 treatment began) mg/L saturation) assessment because samples were
(A&Ww) collected before new treatment
methods were implemented.  Other
Manganese (total) 19600 57900 10f1 data supercedes this dala.
mg/L (FBC)

Low dissolved oxygen ts natural due to

the presence of groundwater upweliing
pH (low) 65-90 6.0 10of1 noted by field personnet and not
su (A&Ww. FBC, AgL} included as an exceedance.

USGS 1989 - 1 suite Dissolved oxygen 6.0 32 1of1 Results not included in the final
site Z4.7 mg/L (30% saturation) assessment because samples were
(A&Ww) coliected before new treatment
methods were implemenled Other
Manganese {total) 19600 52100 1of 1 data supercedes this data
mg/L (FBC)

Low dissolved oxygen (s nalural due to

the presence of groundwater upweliing
pH (low) 65-9.0 6.0 10of1 noted by field personnel and not
su {A&Ww, FBC, included as an exceedance.

Agl)
2000 - 3 suites pH {low) 65-9.0 6.2-69 20f4 Exceedances only in the first 5 months
2001 - 1 suite SuU (A&Ww, FBC, of treatment.
AgL)
USGS 2000 - 4 suites Dissolved oxygen 6.0 44-72 20f6 Only manganese exceedance occurred
site 75 2001 - 4 suites ma/L {90% saturation) in October 2000 before treatment
(A&Ww) initiated and was not included in this
assessment
Manganese (total) 19600 | 7100 - 57600 106 Low dissolved oxygen 1S nafural due ic
mgit (FBC) the presenjce of groundwater upwelitng
noted by filed personnet and not
included as an exceedance.

Low pH occurred only during the first 5
pH (low) 6.5-9.0 6.1-66 40f8 months after treatment was initiated.
su (A&Ww, FBC,

Agl) Missing core parameters: turbidily.
flow, bacteria, and all total metals.
USGS 2000 - 3 suites Manganese (total) 19600 8700 - 54400 20f 11 One manganese exceedances
site 257 2001 - 5 sutes mg/L (FBC) occurred i~ -k~ 2ANN hafgre

2002 - 3 suites

tment £ ~as not
aded i ssment. Other
exceedan din January

immediately afler lreatment began.

Missing core parameters: turbidity,
flow, bacteria, and ali tolat metals
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TABLE 19. SALT WATERSHED -- DATA MONITORING - 2002 ASSESSMENT

STREAM NAME AGENCY AND PROGRAM YEAR SAMPLED STANDARDS EXCEEDED AT THIS SITE PER SAMPLING EVENT
SEGMENT SITE DESCRIPTION NUMBER AND 1
W, Y 1 SI TYPE OF SAMPLES
DES?(LE??EOI?US%S ADEQ EIEA‘?I?BE:\ESE D PARAMETER STANDARD RANGE OF FREQUENCY DESIGNATED COMMENTS
UNITS (DESIGNATED RESULTS EXCEEDED USE
USE) (MEAN) STANDARD SUPPORT
Pinto Creek ADEQ TMDL Program 2001 - 2 field, copper K
headwater-Ripper Spring At Simpson Dam
AZ15060103-018A T
A8Ww, FC, FBC, Agl, AgL ADEQ TMDL Program 2001 - 1 suite, 3 field, OK
Above Henderson Ranch Mines copper
SRPNT023.02
101039
ADEQ TMDL Program 2001 - 3 field, copper oK
At Henderson Ranch Mines
ADEQ TMDL Program 2001 - 1 suite, 3 field, Copper (dissolved) varies with 2-44 10f4
Below Henderson Ranch Mines copper hardness
SRPNT022.89 (A&Ww)
101061
Zinc (dissolved) varies with 390 1of1
hardness
(ABWw)
ADEQ TMDL Program 2001 - 1 suite, 3 fieid, Copper (dissolved) varies with 17 - 40 3of4
Above Gibson Mine Tributary copper ug/lL hardness
SRPNT021.31 (A&Ww)
101062
ADEQ TMDL Program 2001 - 1 suite Copper (dissolved) varies with 560 1of1
Below Gibson Mine Tributary pgit hardness
SRPNT021.30 (AGWw)
101063
Copper (total) 500 640 1of 1
polL (AgL)
ADEQ TMDL Program 2001 - 1 suite Copper (dissolved) varies with 32-920 40f4
At Old Highway 60 po/L hardness
SRPNT020.65 (A&Ww)
101064
Copper (total) 500 810 1ofé
bg/lL (AgL)
ADEQ TMDL Program 2001 - 1 field, copper Zopper (dissolv varies with 33 10of 1
Above cactus breccia hardness
(ABWw)
ADEQ TMDL Program 2001 - field, copper Copper (dissolv varies with 47 10f1
Below cactus breccia hardness
(ABWw)

BHP Mining

NPDES permit instream monitor
Above Cottonwood Gulch

AMP1

1897 - 1 field, 1 metals
1888 - 2 field, 2 metals
2000 - 1 field, 1 metals

K
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TABLE 19. SALT WATERSHED -- DATA MONITORING - 2002 ASSESSMENT

STREAM NAME AGENCY AND PROGRAM YEAR SAMPLED STANDARDS EXCEEDED AT THIS SITE PER SAMPLING EVENT
SEGMENT SITE DESCRIPTION NUMBER AND
WATERBODY ID SITE CODE TYPE OF SAMPLES
DESIGNATED USES ADEQ DATABASE ID PARAMETER STANDARD RANGE OF FREQUENCY DESIGNATED COMMENTS
UNITS {DESIGNATED RESULTS EXCEEDED USE
USE) (MEAN) STANDARD SUPPORT
ADEQ TMDL Program 2000 - 3 suites, bacl OK
Below AGFD Fish Hatchery
SRTON72.66
101017
ADEQ TMDL Program 2000 - 3 suites, bact Dissolved oxygen 70 6.75-8.8 10of3 Field staff documented that the low
Above Baptist Camp and mg/L {90% saturation) dissolved oxygen was due to naturally
Dick Williams Creek (A&WC) occurnng low DO in ground water up
SRTON71.72 welling in the strearn and not due to
101018 any anthropogenic activities.
Exceedances not considered in the
final assessment
ADEQ TMDL Program 2000 - 3 suites, bact Dissolved oxygen 7.0 6.7-91 10of3 Naturally occurring low dissolved
Below Baptist Camp road bridge mg/L {90% saturation) oxygen (see comment above)
SRTON70.86 (A&WC)
101019
ADEQ TMDL Program 2000 - 3 suites, 3 bact Dissotved oxygen 70 64-171 10f3 Naturally occurring low dissolved
Above Horton Creek confluence mg/L (90% saturation) oxygen (see comment above)
SRTONE9.87 (A&WC)
101020
Escherichia coli 580 12 -658.6 10of3
CFU/100m (FBC)
ADEQ TMDL Program 2000 - 2 suites. 2 bact -
Below Horlon Creek confluence
SRTON69.80
101021
ADEQ TMDL Program 2000 - 3 suites, 3 bact Turbidity 10 342-198 10of3
Above Kohls Ranch & NTU (A&Wc)
Highway 260, USGS Gage site
SRTON68.95
101022
AL _. TMDL Program 2000 - 3 suites, 3 bact Dissolved oxygen 7.0 6.0-10.0 10f3
Below Kohls Ranch mg/L (90% saturation)
Above Tontozona (A&WCc)
SRTQ*'=° 00
1010z Turbicny 10 569-285 20f3
NTU (A&WCc)
ADEQ Intensive Survey 1996 - 1 suite, 1 bact Dissolved oxygen 7.0 629-7.06 1of1
ve Christopher Creek mg/L (90% s iton)
o ON038.98 « -AWc)
100359
Turbidity 10 19.5-227 1oft
NTU (A&Wc)
ADEQ TMDL Program 2000 - 3 suites, 3 bact T ity 10 8.81-545 30f3
Above Chnistopher Creek NTU (A&WC)
SRTON66.90
101024
Salt Watershed SR - 22
















. “Site Code” is an ADEQ derived abbreviation for the surface water basin, stream name or lake name, and the location of the site. For streams, the numbers are the miles upstream from mouth (normally
measured as a straight line vector).

. "ADEQ Database ID" -- This is ADEQ's water quality database reference number. If the data is not in this database, no number will be shown.

. “Samples” -- The year and number of water samples is shown. The federal “water year” is used, from October 1* through September 30™, rather than the calendar year. Types of samples:
. “Suite” indicates that a broad range of chemical constituents were collected and field measurements were taken (normally inorganics, metals, nutrients, and bacteria.) The chemical constituents

monitored are not consistent among the many monitoring entities that provided the data. if the suite did not include the core parameters needed to assess a designated use as “attaining,” the
missing core parameters are indicated.

> "Field” indicates that only field measurements such as dissolved oxygen, pH, turbidity, and water temperature were collected.
if a specific parameter or parametric group (e.g.. zinc, metals, bactena) is named, monitoring was fimited to only these parameters
. Standards Exceeded at this Site per Sampling Event.”
. Although many parameters may be analyzed, only those exceeding a standard are shown. Other parameters were collected.
> “OK" indicates that no standards were exceeded.
4 The specific standards are shown as a single parameter may have multiple standards depending on the designated usc - ~ssigned. (See standards in Appendix C.)
- Yo 1ge of Results” indicates the minimum and maximum sample results. If the laboratory reported result is “less tt  the detection limit” or “not detected,” a less than (<) value will be shown
aiong wuh the detection limit (e.g., <0.5 mg/L).
> A mean, geometric mean, or median will be shown along with the range of results if applicable to the standard or assessment criteria.
. “Comments” include other information used in interpreting the data for assessments, such as evidence that exceedance is solely due to natural conditions, or that the data does not meet the new “credible” data
requirements.
4 In the “Summary Row" parameter exceedances are combined from multiple sites, and the assessment of each designated use is shown. 2 overall assessment for the surface water is described in the

“Comments” field: “Attaining,” “Not attaining,” “Impaired,” or “ Inconclusive.” See assessment criteria in Chapter Il of Volume |.
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Ground Water Assessments in the Salt Watershed

Major Ground Water Stressors -- Monitoring data collected from wells in this
watershed between October 1995-October 2000 are summarized in Table 20 and
illustrated in Figure 36, 37, and 38.

As Table 20 indicates, only 17 wells were sampled. Among these wells, the
only constituents with standards analyzed were fluoride, metals, and nitrates.
This is not enough water quality information to base a groundwater assessment;
however, it should be noted that among those samples, no standards were
exceeded.

TDS Concentrations — Water quality can be characterized based on
concentration of Total Dissolved Solids (TDS). No TDS water quality standards
apply in this watershed; however, elevated salinity limits the practical uses of
ground water as TDS over 500 mg/L has an off-flavor, and TDS over 1000 mg/L
will limit its use for some crops. In this watershed, TDS was monitored only in
two wells (Figure 37). This is not enough samples to characterize water quality.

Nitrate Concentrations — Water quality can also be characterized by looking at
the concentration of nitrate in ground water (Figure 38). Naturally occurring
nitrate concentrations in ground water are generally below 3 mg/L.
Concentrations above 5 mg/L indicate potential an*-~7pogenic sources of nitrate.
Of the 17 wells monitored for nitrate, two exceede.. ..1is 5 mg/L conce-*ration
(12% of the wells). Exceedances may be related to historic irrigated a..iculture
or septic systems.

When nitrate concentrations exceed 10 mg/L, Arizona’s Aquifer Water Quality
Standard has been exceeded. This standard was set to protect human health ,as
water with nitrate greater than 10 mg/L. may present a health problem for babies
and should not be consumed by nursing mothers. None of the 17 wells
monitored exceeded 10 mg/L. However, efforts should be taken to minimize
further contamination of ground water by nitrate.

i Salt Watershed SR - 28

















































































Ground Water Assessments in the San Pedro-Willcox Playa-Rio Yaqui Watershed

Major Ground Water Pollutants -- Monitoring data collected from wells in this
watershed between October 1995-October 2000 are summarized in Table 23 and
illustrated in Figures 42, 43, and 44.

Of approximately 246 wells monitored, 18 exceeded fluoride standards, 12
exceeded standards for metals, 7 exceeded standards for radiochemicals, and 7
exceeded nitrate standards. Figure 42 illustrates the location of the wells
monitored and the wells exceeding standards. Exceedances occurred across the
watershed, rather than in an isolated area; however, most of the radiochemical
and fluoride exceedances occurred in the northem half of the watershed.

TDS Concentrations -- Water quality can be characterized based on
concentration of Total Dissolved Solids (TDS). High levels of salinity limits the
practical uses of ground water in some areas of this watershed as TDS over 500
mg/L has an off-flavor (23% of wells monitored), and TDS over 1000 mg/L will
limit its use for some crops (7% of wells monitored). Asillustrated in Figure 43,
the elevated TDS is scattered across the watershed.

No TDS water quality standards apply in this watershed and the elevated levels
of TDS do not present a human-health concern for drinking water. The TDS
concentration is only used to generally characterize water quality.

Nitrate Concentrations -- Water quality can also be characterized by looking at
the concentration of nitrates in ground water. In Arizona, natural occurring
nitrate concentrations in ground water are generally below 3 mg/L and
concentrations above 5 mg/L indicate potential anthropogenic sources of
nitrates. A total of 27 wells of the 236 wells sampled (11%) exceeded the 5
mg/L concentration. As illustrated in Figure 44, elevated nitrates occur in the
Willcox Playa area and scattered across the southern portion of this watershed.
Irrigated agriculture, septic systems, and other wastewater disposal facilities are
may be sources of this nitrate.

When nitrate concentrations exceed 10 mg/L, the water may present a health
problem for babies and should not be consumed by nursing mothers. Seven
wells exceeded this level. As many of the wells sampled are irrigation wells (not
used for drinking water), nitrates over 10 mg/L may not represent a human-
health concern in this watershed. However, efforts should be made to minimize
further contamination of ground water by nitrate.
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. Happy Valley Riparian Restoration Area Restoration Project — The
Paige Creek riparian area in Happy Valley is a unique, large riparian
gallery located on the east side of the Rincon Mountains. The
Coronado National Forest received a grant to fence the riparian area,
create upland water sources for grazing wildlife, construct an in-stream
structure to reduce water velocity, and construct a pipe barrier fence to
restrict vehicle access to sensitive areas. This project which was
completed in July 1999.

. Lyle Canyon Allotment Restoration Project — A private land owner was
awarded funds to restore and protect the riparian areas on the Lyle
Canyon Allotment through the installation of a variety of range
improvements, including fences and upland water developments that
will better distribute cattle grazing in the upland portions of the
allotment and away from the riparian areas. The grantee and the
University of Arizona Cooperative Extension Office have developed a
monitoring plan to record the condition of riparian and upland habitats
on the Lyle Canyon Allotment. The monitoring plan includes a
quantitative assessment of the riparian and upland vegetation, a
“Proper Functioning Condition” assessment of the riparian areas, and
photo point monitoring. If livestock grazing management changes are
indicated by the monitoring data the grantee will coordinate with the
U.S. Forest Service to incorporate those into the Allotment
Management Plan. The project was completed in October 2001.

Water Quality Improvement Grants — ADEQ awarded the following Water
Quality Improvement Grants in this watershed:

. Upper Whitewater Draw Treatment and Management Project — The
Whitewater Draw Natural Resource Conservation District received a
grant to reduce erosion and siltation and enhance riparian conditions
within Whitewater Draw through the following actions:

» Improve understory and range vegetation by 50% or greater on
160 acres within the upper Whitewater Draw project area due
to brush management techniques such as clearing and

snagging;

> implement livestock rotation and exclusion range
management practices;

> Install 6000 feet of contoured swales;

> Add fluvial geomorphology and grade stabilization structures;
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> Repair a flood retarding structure; and
> Install several small rock weirs as grade stabilization
structures.

An educational and outreach component is also present. The project is
scheduled for completion in 2002.

San Pedro Watershed Stewardship Project — The Arizona Association of
Conservation Districts received funds to reduce erosion and siltation
and enhance ripanan conditions and stream channel stability within the
San Pedro River and its tributaries. Along with an educational
component, the following actions are to be completed in 2002:

> Install grade stabilization structures and reshape a portion of a
tributary channel; and
> Replant several riparian and flood plain areas with native

plant species (range seeding).

Turbidity Reduction in Aravaipa Creek Through a Watershed

Treatment Project — Coronado Resource Conservation and

Development was awarded a grant to address sheet and rill erosion in a

60,000 acre drainage area along the headwaters of Aravaipa Creek.

Slowing the rate of runoff reaching existing gullies along the creek will

keep the gullies from increasing in size. The objective of slowing

runoff by improving vegetation in the lower areas will be met by

implementing the following management practices:

> Install fencing to divide the area into smaller pastures with
water supplied in the uplands encouraging cattle to utilize
these areas;

> Adjust grazing practices so that a higher concentration of
cattle will be on each pasture for a shorter length of time. This
should improve soil tilth, and allowing seed germination and
vegetative regrowth; and

> Use fencing to limit cattle access to the creek. This should
result in enhanced riparian vegetation that traps sediment and
multiple benefits to wildlife.

A second phase is being planned which will address existing gullies
and head cuts. Establishment of a riparian community will play a key
role in both phases of erosion treatment in the area through its role in
bank stabilization and sediment trapping to reduce turbidity and
provide cleaner water to the system.






Ground Water Studies and Mitigation Projects

Ground Water Quality in the Sierra Vista Subbasin, Arizona — Thirty-nine
ground water samples were collected and analyzed in 1996-1997 by the U.S.
Geological Survey and ADEQ for the purpose of assessing ground water quality
and contaminant source identification within the Sierra Vista subbasin. Review
of analytical results indicated that fluoride, iron, manganese, pH, sulfate, and
total dissolved solids exceeded state water quality standards. Significant
variation was observed in ground water quality with respect to well location,
well depth and aquifer type; however, sodium, fluoride, and potassium
concentrations were higher in the northern part of the subbasin as compared to
the southern. For more information, please contact the ADEQ Ground water
Monitoring Unit at (602) 771-4412.

Willcox Basin Baseline Study — The Willcox Basin is 1,911 square miles area
delineated by rugged mountains at its fringes and a 29,500 acre playa in its

center. The majority of groundwater pumped is for irrigation use. Ground water

generally flows from mountain fronts toward the Willcox playa, though heavy
irrigation pumping has partially altered this flow and created ground water
depressions in intensively farmed areas.

ADEQ conducted a regional ground water quality study of the Willcox Basin in
1999. A total of 38 sites were sampled: 41 randomly-selected sites and 17
targeted sites. Sites were targeted to investigate arsenic and fluoride levels
northeast of Willcox and the relationship of parameter concentrations to ground
water depth in the Kansas Settlement District. Of the 58 sites sampled, 21 had
parameter levels exceeding Arizona’s Ground Water Protection Standards
(Figure 77). Well owners should be particularly concerned about elevated
parameter concentrations in the following portions of the basin:

. Fluoride, arsenic, and pH near the Spike E. Hills northeast of Willcox;
. Gross alpha in areas of granitic rock throughout the basin;

. Nitrate, fluoride, and sulfate northwest of Sulphur Hills; and

. Chloride and sulfate west of the Willcox Playa.

Although only limited trend analyses were conducted, parameters in most of the
basin do not appear to vary significantly in the short term. However, trends in
the Kansas Settlement District indicate that ground water quality seems to be
influenced by nitrate and salts carried by excess irrigation water that ultimately
recharges the ground water.
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Douglas Basin Baseline Study — This basin covers 950 square miles and
extends south hydrologically into Mexico; however the international border
serves as the southern edge of this basin for reporting purposes. This basin
includes Bisbee and Douglas which were historically important copper mining
and or processing centers and Elfrida and McNeal which are agriculturally-
oriented small towns.

To characterize regional ground water quality, 51 sites were samples: 29
randomly-selected sites and 22 targeted sites. Out of the 51 sites, only three
sites exceeded Arizona’s Aquifer Protection Standards: arsenic (1 site) beryllium
(1 site) and nitrate (1 site).

Nitrate was elevated over 3 mg/L at 21 of the sites, with may indicate impacts
from human activities. Areas with the highest nitrate levels included the
intensively farmed areas near Elfrida and in the foothills of both the Dragoon
and Mule mountains.

Four areas were targeted for more intensive sampling to examine potential
effects on ground water quality from various land uses:

. No effects from a landfill near Elfrida were discerned; however. six of
the nine targeted wells had elevated nitrate levels. Agricultural
activities and septic systems were assumed to be the source of the
elevated nitrates;

. Mine tailings appear to be contributing to elevated sulfate in the
ground water down gradient of the town of Bisbee;

. Six sites near Douglas showed no impacts from either municipal
activities or slag waste from a copper smelter; and

. A targeted area east of the Bisbee-Douglas Airport unexpectedly

showed influences from geothermal activities with very high
temperatures, and high levels of total dissolved solids (14,000 mg/L ),
sulfate (5,020 mg/L), ammonia (1.09 mg/L), and iron (13.9 mg/L).

Although ground water in the basin generally met water quality standards,
ADEQ suggests that well owners periodically have their ground water analyzed
by a certified laboratory.

Federal and State Superfund Cleanup Sites — Three Superfund and Department
of Defense cleanup sites are located in this watershed.



. Klondyke Tailings — In the unincorporated community of Klondyke,
this site is located on the north bank of Aravaipa Creek, approximately
4.5 miles upstream of the Aravaipa Canyon Wildemness Area. The site
encompasses two piles of mine tailings and adjacent soil, including an
area approximately 50 feet into the stream bed of Aravaipa Creek.

The site was listed on the WQARF registry in 1998 due to various
metals left  the tailings. Metals present at concentrations higher than
Arizona's Aquifer Protection and Soil Remediation standards include:
lead, cadmium, antimony, beryllium, copper, manganese, and arsenic.
There is physical evidence that runoff, leaching, and flood erosion of
contaminated tailings may be impacting Aravaipa Creek; however, no
water quality samples were available for assessment purposes. This
project is still in the investigation phase.

. Apache Powder - The Apache Powder Superfund site is located
approximately two and a half miles southwest of St  avid, Arizona.
The site covers approximately nine square miles, including 945 acres of
land owned by Apache Nitrogen Products, Inc. (formerly known as the
Apache Powder Company). The San Pedro River bounds the eastern
side of the site. Contaminants of concern found at this site include:
arsenic, fluoride, and nitrate in the perched aquifer; nitrate in the
shallow aquifer; arsenic, antimony, barium, beryllium, chromium, lead,
manganese, and nitrate in the inactive pond soils and sediments; and
two vanants of dinitroglycerine and lead in “wash area 3."
Additionally, vanadium pentoxide and trinitroglycerine were found in
the soils on the site and perchlorate has been found in the perched and
shallow aquifers.

. Fort Huachuaca — The Department of Defense has been studving Fort
Huachuca, an US Army post located in Sierra Vista. Origin y 20
hazardous waste and leaking underground storage tank sites were
identified. Of these, fifteen have been cieaned up or require no further
action, and only five sites are undergoing remediation or further
monitoring.

Watershed Partnerships

The Upper San Pe: ) Partnership -- This partnership was formed to facilitate
and implement sound water resource management and conservation strategies in
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the Sierra Vista area within the Upper San Pedro River Groundwater Basin. It is
a consortium of agencies that own or manage water resources in the Sierra Vista
area and agencies that can provide resources to help the partnership accomplish
its purpose.

The purpose of the Upper San Pedro Partnership is to coordinate and cooperate
in zidentification, prioritization and implementation of comprehensive
policies and projects to assist in meeting water needs in the Sierra Vista sub-
watershed of the Upper San Pedro River Basin. Although the general focus of
th  irtnership concentrates on issues pertaining to water quantity, water quality
is¢ s are also a component. For more information on the Upper San Pedro
Partnership, please contact George Michael at (520) 378-4046.

The Middle San Pedro Partnership — This is a newly formed partnership
focused on improving water quality of the Middle San Pedro River though the
implementation of Water Quality Improvement Grant projects and cooperation
w local land owners. For more information on the Middle San Pedro

P: ership, please contact Barbara Clark at (520) 212-2529.

Campomoche-Sacaton Watershed Group — The Campomocho-Sacaton

W rshed Group is also a newly formed organization focused on improving
water quality of the Middle and >wer San Pedro River through the
implementation of Water Quality Improvement Grant projects and cooperation
with local landowners. Representation in this watershed group includes the
United States Forest Service, Natural Resource Conservation Service, local
landowners, Arizona State Land Department, Cochise County, City of Willcox,
Arizona Cattlegrowers, Arizona Game and Fish Department, Coronado Resource
Conservation & Development, Willcox-San Simon Conservation District, and
the University of Arizona Extension. A principle contact has not been appointed
to te.

C onwood Canyon Watershed Group - This work group is a newly formed
and focused on improving water quality and restoring the flow of Cottonwood
Creek though the implementation of Water Quality Improvement Grant projects
and cooperation with local landowners. Representation in the Cottonwood

C: on Watershed Group includes the United States Forest Service, Natural
Resource Conservation Service, local landowners, Willcox-San Simon Natural
Resource Conservation District, Cochise County, Coronado Resource

C ervation & Development, Sunglow Guest Ranch, Smith Ranch and the

U  ersity of Arizona Extension. A principle contact has not been appointed to
date.







SANTA CRUZ-RIO MAGDALENA-RIO SONOYTA WATERSHED CHARACTERISTICS

SIZE

POPULATION BASE
LAND OWNERSHIP
(Figure 45)

LAND USES AND PERMITS
(Figure 46)

HYDROLOGY AND GEOLOGY

UNIQUE WATERS
HYDROLOGIC PROVINCE(S)

OTHER STATES, NATIONS, OR
TRIBES

11,096 square miles (10% of the State's land area).

Approximately 933,811 people live in this watershed (estimated from the 2000 census). This is about 18% of the state’s population.

Tribal 39% US Forest Service 10% Other state and federal 3%
Private 22% Bureau of Land Management 6% Military lands 1%
State 15% National Wildlife Refuge 4%

Most of the population in this watershed is clustered around metropolitan Tucson (approximately 844,000 people), the state's second largest city.
However, the combined population of Nogales in Arizona and in Sonora Mexico would be approximately 370,000, with 94% of this population in
Mexico. Grazing and irrigated crop production (near stream beds) are the dominant land uses. Some of the agricultural land has been converted
to urban use or retired where water rights have been purchased by mining or urban interests. Active mining is scattered across this watershed, but
varies with the current market price. In addition, several abandoned mines are located within this watershed, several of which are under
investigation as probable contributors of nonpoint source pollution.

This watershed includes eight designated wilderness areas, along with National Forests and National Monuments with restricted land uses.

This watershed is a composite of two surface water basins: 1) The Santa Cruz which flows north to the Gila River and 2) The Rio Magdalena
and Rio Sonoyta drainage areas which flow south into Mexico. The maximum discharge of the Santa Cruz River is 33,000 cfs (in 1983 near its
confluence with the Gila River). In recent years, no fiow has been measured during most of the year (USGS 1996). Extensive ground water
pumping has eliminated natural perennial flow in most of the Santa Cruz River. Wastewater provides perennial flow below discharges from the
cities of Nogales (Arizona and Sonora, Mexico) and Tucson (Brown et al. 1978).

Ground water basins and active management areas inciude: Cienega Creek, San Rafael, San Simon Wash, Tucson AMA, Santa Cruz AMA, Pinal
AMA and West Mexican Drainage. Generally, basin-fill sediments comprise the productive and widely used aquifers. Only minor amounts of
ground water are found in the surrounding hardrock mountains in thin alluvial valley deposits and fractured bedrock (ADWR 1994).

The primary Hydrologic Province is the Southern Basin and Range, with the southeastern corner of the watershed in Southern Deserts. This area
is characterized by broad, gentiy-sloping alluvial basins, separated by fauit block mountains that trend to the north to northwest.

Cienega Creek (downstream portion)
Basin and Range Province.

This drainage area flows into the Middle Gila Watershed to the North. The headwaters of the Santa Cruz River flow south into Mexico for a
distance before returning to the United States.

Tohono O'odham, San Xavier, Pascua Yaqui, Ak Chin, and Gila River tribes are significant stakeholders in this watershed, occupying a 39% of the
watershed.
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Statistical Summary of Surface Water Assessments

Santa ’ruz-Rio Magdalena, Rio Sonoyta Watershed Assessment Discussion

Assessments — For the 2002 assessme

552 acres of lakes were assessed. This assessment

monitoring data generated in 2001 wher

That data wil

. 168 miles of streams or washes and
res not include the

iis was one of two focus watersheds.
2 included in the next assessment cycle.

Water quality assessment information for the Santa Cruz-Rio Magdalena-Rio
Sonoyta Watershed is summarized in the following tables and illustrated in

Figure 47.

Table 24. Assessments in the Santa Cruz-Rio Magdalena-Rio Sonoyta
Watershed — 2002

cycle (scheduled in 2006), ADEQ expects to monitor most of these reaches so
that all designated uscs can be assessed during the following assessment cycle.
Other lakes and streams which lack monitoring data will also be monitored
depending on resources and priorities.

ADEQ will be working with US Geological Survey and the Arizona Game and
Fish Department, so that their future monitoring efforts will better support
Arizona’s surface water assessments.

Major Stressors — When a surface water is listed as impaired or not attaining a
designated use, the pollutants or suspected pollutants causing the impa  ent
identified. The reaches and lakes assessed as impaired or not attaining their uses
in this watershed can be divided into four groups based on pollutants and their
probable sources:

STREAMS LAKES . Deteriorated municipal wastewater infrastructure in Mexico and the
¢ s number of acres number of under-designed Nogales International Wastewater Treatment Facility
segments lakes has lead to six stream reaches (51 miles) being assessed as impaired by
bacteria, chlorine, and/or cyani . Border P i ion i
ATTAINING 19 ] 283 4 , Y (See Border Program discussion in
Chapter VII of Volume 1.)
INCONCLUSIVE 100 8 7 1
. Historic mining activities have cause impairment of four stream reaches
PAIRED 69 10 0 0 . . . .
(19 miles) due to metals (primarily copper and zinc).
NOT ATTAINING 0 169 2
. Mercury contamination of fish tissue has lead to fish consumption
TOTAL 188 19 559 7 dvisori d ) .
ASSESSED advisories and mercury TMDLs at two lakes, Arivaca and Pena Blanca.
Historic deposition, air deposition, and mercury cycling in the lakes
have co ibuted to this problem. Further monitoring is being
SEF;EXSIEAL STREAMS LAKES scheduled to determine the effectiveness of TMDL implementation
WATERS miles | number of acres | number of strategies.
ASSESSED segments lakes
. High turbidity is also impairing Nogales Wash.
Assessed 122 8 559 7 & ty pairing Nog

* Note that streams with significant perennial stretches v n the reach assessed were included in the
perennial milage although part of the reach may have ephemeral or intermittent flow.

Inconclusive Assessments  Surface waters with s ¢ monitoring data, but
insufficient data to determine if a designated use is attaining or impaired, were
added to the new Planning List. By the end of thc next watershed monitoring
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TABLE 25. SANTA CRUZ-RIO MAGDALENA-RIO SONOYTA WATERSHED -- MONITORING DATA - 2002 ASSESSMENT

STREAM NAME AGENCY YEAR SAMPLED STANDARDS EXCEEDED AT THIS SITE PER SAMPLING EVENT
SEGMENT PROGRAM NUMBER AND
WATERBODY 1D SITE DESCRIPTION TYPE OF SAMPLES
DESIGNATED USES SITE CODE PARAMETER STANDARD RANGE OF FREQUENCY DESIGNATED COMMENTS
ADEQ DATABASE ID UNITS (DESIGNATED RESULTS EXCEEDED USE
USE) (MEAN) STANDARD SUPPORT
Copper (dissolved) 65 1500 iof1
pg/t (ASWw}
Copper (total) 500 1400 1of1
pg/t (AgL)
Zinc (dissolved) 379 46,000 1of1
pg/L (A&Ww)
Zinc (total) 22,000 - FC 49,000 10of1
pg/L 25,000 - AgL 10of1
42,000 -FBC 10of1
ADEQ 1999 - 1 field. Cadmium(dissotved) 15 150 1of1 Not all core parameters sampled
TMDL Monitoring dissolved/total cadmium, pg/L (A&Ww)
Below Humboidt Canyon, and copper, zinc
above Alum Falls Cadmium (total) 41-FC 180 10f 1
SCALG005.30 pg/L 50 - AgL 10f1
100837 70- FBC 10of 1
Copper {dissolved) 65 1200 10f1
po/L {A&GWw)
Copper (total) 500 1200 1oft
pgit (AgL)
Zinc (dissolved) 379 44,000 1of t
pg/L (A&Ww)
Zinc (total) 22,000 - FC 41,000 1of t
pa/L 25,000 - AgL 1of 1
pH 6.5-9.0 38 foft
SuU (A&Ww, FBC, AgL)
ADEQ 1999 - 1 field, pH 6.5-9.0 45-53 20f2 Not alt care parameters sampted.
TMDL Monitoring dissolved/total cadmium, SuU {A&Ww, FBC. AgL}
Above Humboldt Canyon copper, zinc
SCALG005.58 2000 - 1 field, Cadmium(dissolved) 115 120 - 170 20f2
100838 dissolved/total cadmium, pg/L (A&Ww)
copper, zinc
Cadmium (totat) 41-FC 140 - 180 20f2
poiL 50 - A~ 20f2
70 - 20f2
Copper (dissolved) 65 110 - 400 20f2
pgiL (A&Ww)
Dissolved oxygen 6 049-71 10f2 Staff documented that low dissolved oxygen
mg/L (90% saturation) (73 - 84% was due to ground water upwelling that i1s
{A&Ww) saturation) naturally low in dissoived oxygen: therefore,

not considered in the final assessment
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TABLE 25. SANTA CRUZ-RIO MAGDALENA-RIO SONOYTA WATERSHED -- MONITORING DATA —~ 2002 ASSESSMENT
STREAM NAME AGENCY YEAR SAMPLED STANDARDS EXCEEDED AT THIS SITE PER SAMPLING EVENT
SEGMENT PROGRAM NUMBER AND
WATERBODY D SITE DESCRIPTION TYPE OF SAMPLES
DESIGNATED USES SITE CODE PARAMETER STANDARD RANGE OF FREQUENCY DESIGNATED COMMENTS
ADEQ DATABASE iD UNITS {DESIGNATED RESULTS EXCEEDED USE
USE) (MEAN) STANDARD SUPPORT
Summary Row 1998 pH 6.5-9.0 6.2-9.2 1of 1 Inconciusive Lake assessed as “Iinconclusive” and
su {A&Ww, FBC) added to the Planning List due to pH and

ASWc Inconclusive 1 sampling event turbidity exceedances and Insufficient
FC Inconclusive I sampling events.
FBC inconclusive Turbidity 50 46-19 Toft
Agt inconclusive NTU (ARWw)
AglL Inconclusive

Information for interpreting these Monitoring Tables

. "Segment” designates the beginning and end points of the reach.

. “Waterbody ID" is derived from combining the foliowing: AZ (for streams) or AZL (for lakes) + a US Geological Survey Hydrologic Unit Code + EPA stream reach number or ADEQ lake number

. “Designated Uses.” “Agency,” and “Units” (of measurement) abbreviations are defined in Appendix A.

. “Site Code" is an ADEQ derived abbreviation for the surface water basin, stream name or lake name, and the location of the site. For streams, the numbers are the miles upstream from mouth (normally
measured as a straight line vector).

. "ADEQ Database ID" -- This is ADEQ's water quality database reference number. If the data is not in this database, no number will be shown.

. “Samples” -- The year and number of water samples is shown. The federal “water year” is used, from October 1% through September 30", rather than the calendar year. Types of samples:
» “Suite” indicates that a broad range of chemical constituents were collected and field measurements were taken (normally inorganics, metals, nutrients, and bacteria.) The chemical constituents

monitored are not consistent among the many monitoring entities that provided the data. If the suite did not include the core parameters needed to assess a designated use as “attaining.” the
missing core parameters are indicated

v "Field” indicates that only field measurements such as dissolved oxygen, pH, turbidity, and water temperature were collected
> If a specific parameter or parametric group (e g.. zinc, metals, bacteria) is named, monitoring was limited to only these parameters
. "Standards Exceeded at this Site per Sampling Event.”
. Although many parameters may be analyzed, only those exceeding a standard are shown. Other parameters were collected.
» “OK" indicates that no standards were exceeded.
. The specific standards are shown as a single parameter may have multiple standards depending on the designated uses assigned. (See standards in Appendix C.)
4 “The Range of Resuits" indicates the minimum and maximum sample results If the laboratory reported result is “less than the detection limit” or “not detected.” a less than (<) value will be shown
along with the detection limit (e.g., <0.5 mg/L}).
. A mean, geometric mean, or median will be shown along with the range of results if applicable to the standard or assessment criteria.
. “Comments” include other information used in interpreting the data for assessments, such as evidence that exceedance is solely due to natural conditions, or that the data does not meet the new “credible” data
requirements.
. In the “Summary Row" parameter exceedances are combined from multiple sites, and the assessment of each designated use is shown. The overall assessment for the surface water is described in the

“Comments” field: "Attaining,” “Not attaining,” “Impaired,” or * Inconclusive.” See assessment criteria in Chapter Il of Volume .
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Watershed Studies and Alternative Solutions in the Santa Cruz-Rio Magdalena-Rio Sonoyta Watershed

Surface Water Studies and Mitigation Projects

This section highlights surface and ground water studies, mitigation projects, and
remediation activities which have been conducted to improve water quality in the
Santa Cruz-Rio Magdalena-Rio Sonoyta Watershed. Watershed partnerships
active in this watershed are also mentioned.

Total Maximum Daily Load Analyses — The following TMDL analyses have
been completed or are ongoing in this watershed. Further information about the
status of these investigations can be obtained by contacting the TMDIL. Program
manager at (602) 771-4468, or at ADEQ’s web site:

http//www.adeq.state.az. us/environ/water/assess/tmdl. html

. Arivaca L.ake Mercury TMDL — Arivaca Lake was identified as
impaired because mercury was elevated above EPA’s guidance for fish
consumption, resulting in a fish consumption advisory being issued.
Water samples did not exceed surface water quality standards because
mercury readily attaches to soil particles, plants, and fish tissue.
Mercury is probably in the water but at a concentration below
laboratory detection limits.

A TMDL for mercury in this lake was written for and approved by the

. U.S. Environmental Protection Agency in 1999 (Tetra Tech Inc, 1999).
The TMDL analysis indicated that Arivaca Lake was receiving mercury
simultaneously from multiple sources:

> Natural deposition from local substrates (mineral deposits);
> Atmospheric sources; and
> A dump site (potentially only a minor source of mercury).

This TMDL estimates that the loading capacity of Arivaca Lake is
approxii  zly 155 grams of mercury per y A 38%  uction in
background watershed loading of mercury will be needed to eventually
reduce mercury burdens in fish tissue.

To meet this loading requirement within 10 years, the TMDL included
the following provisions:

Santa Cruz-Rio Magdalena-Rio Sonoyta Watershed

> Conduct a follow up watershed survey to identify any
previously undetected mercury loading sources;

> Initiate remedial actions if any undetected sources are
identified;

> Implement erosion control best management practices to
mitigate further contamination by soils; and

> Monitor fish tissue for mercury levels to evaluate the

effectiveness of any remediation actions.

Pena Blanca Lake Mercury TMDL - Like Arivaca Lake, Pena Blanca
Lake was impaired because of the presence of mercury in fish tissue in
excess of EPA’s Fish Consumption Guidelines, with a subsequent fish
consumption advisory being issued. A TMDL was written for and
approved by the U.S. Environmental Protection Agency in 1999 (Tetra
Tech Inc, 1999). The TMDL analysis indicated that Pena Blanca Lake
was receiving mercury from:

> Natural deposition from local substrates (mineral deposits);

> Atmospheric sources; and

> A contaminated mine tailings pile from St. Patrick Mine
(potentially a significant source) on Coronado National Forest
property.

The loading capacity of Pena Blanca Lake is approximately 145 grams
of mercury per year. It is anticipated that the remediation of the
contaminated mine tailings will reduce mercury loading into the lake to
a level sufficient that the fish consumption advisory can be removed
within 10 years. Fish tissue analysis will be needed to evaluate the
effectiveness of the remediation and to determine if additional actions
are necessary.

Sonoita Basin D'~ TMDLs (for Alum Gulch, Harshaw Creek, and
Three-R Canyon) -- Draft TMDLs are being generated for three
waterbodies in the Sonoita River drainage area: Alum Gulch, Harshaw
Creek (Harshaw Wash), and Three-R Canyon. All three investigations
are concerned with historic mining sites and acid mine drainage (low
pH, high cadmium, copper, and zinc).
















of Tucson are cooperating on two other projects just upstream: a pilot
recharge project and wildlife habitat project (see Water Protection Fund
projects discussed above).

Tucson/Ajo Detention Basin — A 27 acre wetland and riparian habitat is
to be constructed in a 120-acre flood control basin located just north of
Ajo Way and west of Country Club Road in Tucson. A state-of-the-art
stadium, Tucson Electric Park, opened in 1999. This park is irrigated
with reclaimed wastewater effluent and storm water captured in the
basin.

The City of Tucson and Pima County have agreed to set aside up to
10,000 acre-feet of treated effluent per year © * arian projects. The
effluent can be delivered to sites via the reclaimed water system or other
means.

Apgua Caliente Restoration — Habitat for large, self-sustaining
populations of native aquatic animals can be recreated at Agua Caliente
park. This project is being studied by the US Army Corps of Engineers
and Pima County.

Cienega Creek Stream Flow Restoration Project -- One to five miles of
stream flow could be restored by acquiring a one-acre inholding within

the C iega Creek Natural Preserve, transfo;  ing what is now an
ephemeral stream into a lush riparian area similar to other reaches
within the Preserve. The inholding contains two key features, a surface-
water diversion dam and a well as a stream flow gaging station used by
the U.S. Geological Survey ai  Pima County Flood Control District.
By acquiring the inholding and the associated water rights, ¢ stream
can be made whole again. To do this, the Vail Water Company will
need are .cement source of water for its development, either ground
water pumped from outside the preserve, effluent, or Central Arizona
Project Water (CAl

The Rincon Creek Restoration Project — This pr  :ct is located south of
Saguaro National Park’s Rincor [ountain Unit. A 600-foot wide
riparian-woodland corridor along two miles of the creek is to be
restored using a combination of private and public funding. The prc ct
1s a requirement of Pima County Zoning and Section 404 permits. Most
of the native trees an ;hrubs have been removed and the stream
channel has been destabilized due to farming and erosion without the
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use of visually or physically intrusive structures. Other restoration
components include planting, ground water monitoring, and removing
livestock. A multi-use trail system within the restore flood plain will
provide access to Saguaro National Park.

Water Quality Improvement Grants — ADEQ awarded the following Water
Quality Improvement Grants in this watershed.

. Santa Cruz River Sediment Control — This project is to restore 1000 feet
of the Santa Cruz River channel that runs through the Santa Fe Ranch.
This site is five miles northeast of Nogales. The project is designed to
reestablish a healthy riparian corridor that functions to filter sediment
and other non-point source pollutants from the river channel while
increasing channel stability by installing Kellner jacks for grade
stabilization and by revegetation of riparian areas. An educational
component includes workshops, brochures, and newsletters. For more
information contact the Coronado Resource conservation and
Development Area, Inc. at (520) 384-2229,

. The Rillito Wash Recharge and Habitat Restoration Project — This
project is to restore wetlands and riparian habitat, whereby improving
water quality, along the south bank of the Rillito River west of Swan
Road. A park will be constructed on the north bank of the River. Water
supply for the  ject will consist of reclaimed treated wastewater
transported from the Roger Road Treatment Plant. On-site storm water
runoff willbe ecte o the wetlands as well as to vegetated areas
around them. In addition, the Pima County Flood Control District is
cooperating with the City of Tucson on two other projects upstream -- a
pilot recharge project and a wildlife habitat project, both of which will
be cated on District nd east of Swan Road. Cooperators include
Pima County, City of Tucson, and the U.S. Army Corps of Engineers.

Ground Water Studies And Mitigation Projects

The Upper Santa Cruz Basin Study - Fifty-eight ground water samples were
collected and analyzed in 1998 by the U.S. Geological Survey and ADEQ to
assessing ground water quality and identify contaminant sources within the
Upper Santa Cruz Basin (Coes, et al., 2000). At least one constituent exceeded
state water quality standards in 29% of the samples collected. These constituents
included arsenic, fluoride, nitrite (plus nitrate), iron, manganese, pH, sulfate, and




dissolved solids.

Factors influencing the regional ground water quality include aquifer depth and
proximity to major faults and anthropogenic factors such as recharge from
agricultural uses. For more information, please contact the ADEQ Ground
Water Monitoring Unit at (602) 771-4412.

Casa Grande Area Study — Situated in Pinal County, the Casa Grande study
area encompassed more than 24 square miles. This study area included areas
where recent residential development has been concentrated and there is a
potential for elevated nitrate levels.

In this study, ADEQ concluded that elevated nitrate levels exist in the northern
and southwestern portions of the study area. Potential sources may include
malfunctioning septic systems, wastewater discharges, and agricultural runoff.
These may also be the sources of elevated levels of chloride, sulfate and total
dissolved solids. Elevated levels of arsenic, fluoride and pH may be due to the
weathering of sediments derived from igneous rocks. For more information,
please contact the ADEQ Ground Water Monitoring Unit at (602) 771-4412.

Hydrogeologic Investigation of Sonoita Creek — The Nature Conservancy was
awarded Watershed Protection Funds to generate Hydrogeologic data from
ground water monitoring wells and assist in determining sources of ground water
discharge that sustain base flow in the perennial reach of Sonoita Creek. The
project looked a ground water movement and sources of base flow in Sonoita
Creek and implemented a long-term monitoring program.

Federal and State Superfund Cleanup Sites — Twelve WQARF, National
Priority List, and Department of Defense Superfund cleanup sites are located in
this watershed.

. Tucson International Airport Area — This 24 square mile area contains
seven major project areas including: Air Force Plant 44, Tucson
Airport Remediation Proje~* ‘e Airport Prap=r+/, the Arizona Air
National Guaru 162™ faciliy, y'exas Instiueis Tuoun Corporation,
the former West Cap property, and west plume B. Ground water
investigations have defined a contamination plume in the regional
aquifer consisting mainly of trichloroethene (TCE), with smaller
amounts of dichloroethene (DCE), chloroform, and chromium. This
plume extends from Air Force Plant 44 north past Irving Road. Ground
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water pump-and-treat systems and soil vapor extraction systems are
among the treatment technologies presently being employed to address
contamination of soils and ground water in the area.

162 Air National Guard Site — The Arizona Air National Guard 162™
Tactical Fighter Group occupies 84 acres of the Tucson International
Airport Area site, along Valencia Road in Tucson. the base has been a
training facility for tactical fighter aircraft. The primary ground water
contaminant at this site is trichloroethene (TCE). Approximately 110
gallons per minute is being pumped from the ground water, treated, and
then reinjected into the ground. A soil vapor extraction system was
started on April 3 1997 and shut down on November 29, 1997, after
achieving complete soil remediation.

Raytheon Air Force Plant # 44 — The Raytheon Air Force Plant #44,
located in the southern por..v. of the Tucson International Airport Area,
is a federally owned weapons manufacturing facility operated under
contract by the Raytheon Corporation (formally Hughes). Historic
waste disposal operations at the plant resulted in soil and ground water
contamination of metals and volatile organic compounds including
trichloroethene (TCE). Remediation activities include large-scale
pumping, treating, and reinjecting ground water; soil vapor extraction
systems; dual-phase extraction systems; and soil excavation and
removal.

Davis Monthan Air Force Base ~ The entire Davis Monthan Air Force
Base in Tucson is included in the Department of Defense study site.
Contamination at the base has been primarily surface soil contamination
with petroleum wastes, waste piles of hazardous aluminum dross, and a
large volume underground jet fuel leak. Aluminum dross on the base
(residue from past melting of obsolete aircraft) has been treated by
solidification-stabilization, and has been transported to an off-site
landfill.

Broadway-Pantany -.i¢ — The Broadway-Pantano site is located in east-
central Tucson and includes 130-acre Broadway North Landfill. This
site was first put on the WQARF Registry in 1998. Ground water is
contaminated by tetrachloroethene (PCE), trichloroethene (TCE), and
vinyl chloride at concentrations exceeding Arizona’s aquifer protection
standards and drinking water standards. PCE and TCE are volatile


















